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A Message to Our Russian Colleagues
lMpeducnosue 019 HAWUX POCCUUCKUX Kosnee

The DINEH Project research team is comprised of scientists with the University

of New Mexico Community Environmental Health Program (UNM-CEHP), UNM
College of Pharmacy and Southwest Research and Information Center (SRIC),
in collaboration with the people of the Eastern Agency of the Navajo Nation. We
are sharing the history, methods and results of the DINEH Project to provide you
with analogous information as you design a health study that meets the needs of
the people of Zakamensk, Buryatia (map at right). We believe the DINEH
Project is the most relevant study to your investigation of the effects of
environmental exposures to mining wastes in Zakamensk. The UNM-SRIC team
will provide details on the biomedical findings of the DINEH Project, especially
on the mechanisms of metals toxicity from exposures to mining wastes, during
our face-to-face meetings in New Mexico in November 2014.

Hawa nccnepgoBatenbckan rpynna, cocroawasn us 1) yueHoix YHuBepcurera Hbio-
MekKcuKo (To ecTb, U3 yueHbix B papmaueBTUYeckom paKynbreTte u B
YHMUBEPCUTETCKOW Nporpamme no obuiectBeHHOMY 34,paBOOXpaHeHuo), u us 2) toro-
3anagHoro uccnepoBaTeNbckoro U MHpopmaumoHHoro ueHTpa (SRIC) Bmecre
COTpyAHUYaANM ¢ Hapoaom BoctouHoro HaBaxo M coctaBuam 3Ty npeseHTauuto o6
UCTOpPUU, MeToaax u pesynbratax Hawero DINEH npoekTa. Lienbio aaHHOM
npes3eHTaLum: NomoraTb B pa3paboTke nporpammbl 415 UCCef0BaHUA MECTHOTO
340pOBbA B perMoHe 3aKamMeHCKa, bypaTtua (cm. Kapta cnpasa). Mbl cuutaem, 4To
DiNEH npoekrt aBnserca Hambonee 3HaYMMbIM U aHANIOTUUYHBIM UCCNEA0BaHUEM U
MOXKeT nomoratb Bam B onpeaeneHnm BO3MOXHbIX BO34EUCTBUIA HA OKPYXKalOLLYIO
cpeay U Ha 340pOBbe YeNoBEeKa OT FOPHOMNPOMBbILUIEHHbIX OTX0A,0B B 3aKaMeHCKe.
Hawa yHuBepcuTeTckaa KomaHpa cobupaerca npeaocraButb 6onee nogpobHy0
MHopmaumio o buomeauUMHCKUX BbiBogax 3toro DINEH npoeKkra—cocpeaoTtoumnBsasn

BHMMAHME Ha MeXaHU3Mbl METa/IN1I0-TOKCUYHOCTU OT FOPHbIX OTXOA40B—KOrAa Mbl
6yaem BcTpeuatbea B Hblo-MeKcuko B HoAbpe, 2014.



Diné Network for Environmental Health (DiNEH) Project*
Kidney Health Project History and Purpose

Diné npoekm no 3kono2u4yecKkomy 30paeo00XpaHeHUI0
lMpoeKkm rno 300po8bI0 NOYEK—UucCmopus u yenau

» “DINEH"”—both acronym and phonetic pronunciation of the Navajo word “Diné”, meaning “the People”

» DIiNEH—3mo coKkpaweHue u poHemuyecKkoe npousHoweHue Hasaxo cnoeo “fQuH3», o3Hayaem "Hapod"
» 2000-2011; data analysis 2011-present 2000-2011; AHanu3 daHHbIx 2011 200a no Hacmoauwee epems

» Original public question: Does ingesting uranium in unregulated water increase risk of kidney disease?

» lMepeoHayanvHbili eonpoc: Ecau nozaouwjaeme ypaH u3 Hepezynupyemoli 800bl, yeeaudum aAu puckK
3a60s1e8aHUA NOYEK?

» Study evolved to more broadly examine environmental uranium exposures and community health

» Momom Hawu uccnedosaHusA npespamuaucs 8 6os1ee WUPOKOM Uly4yeHuUuU eo3delicmaus ypaHa Ha 300poesbe
MeCcmHO020 HacesneHus

» Community-based participatory research UccnedosaHusa nposodunuce ¢ yyuacmuem obwjecmeeHHocmu

° Community members help design and participate in study  Ys7eHsr mecmHozo coobuwecmea
rnomoz2anu rnAaHUpo8ameo U y4acmeoedsau 8 3mom uccaedosaHuu

[ Study builds Navajo community research capacity 3ma npozpamma ykpenaaem
uccnedosamesbcKyto cnocobHocms y Hasaxo

o Study conducted with respect for culture and language MWccnedoearus 6biau nposedeHsbl ¢
yeaxeHuem K mecmHoli Kysbmype U MecmHbIM A3bIKaM

> Commitment to inform policy and improve clinical care Hawa yens: enuams noaumuveckue
peweHus u yay4wume meduyUHCKYIO NPAKMUKy

*The DINEH Project has been approved by the Navajo Nation Human Research Review Board and the University of New Mexico (UNM) 3
Human Research Review Committee. 3mom npoekm 6bin1 0006peH Hasaxo Hayueli u YHusepcumemom Hbro-Mekcuko.


Presenter
Presentation Notes
The original purpose of the DiNEH Project was to assess whether drinking water containing uranium was contributing to the high rates of kidney disease in the Eastern Agency.  As many of you know, uranium is a toxic heavy metal that adversely affects the human kidney over prolonged periods of exposure.  As the project as progressed, we have been able to more broadly examine environmental uranium exposures and several areas of human health.  This has been, and remains, a community-based participatory research project – many of you helped us design and implement the study – and our results have helped inform both public policy and medical care in the region.  We participated in the Waxman Hearing in October 2007 and its follow-up since then, including EPA’s Five-Year Plan for addressing the Navajo uranium legacy.  And we have partnered recently with the NAIHS medical monitoring program, called CUE-JTH – the Community Uranium Exposure-Journey To Healing program.  
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At least 1 uranium exposure source is present in 57

. . of the 110 chapters of the Navajo Nation. About 20
\conteXt of the Pro;ect. KoHTekct NPOEKTa chapters have water sources contaminated with

'Pervasive Exposures to Uranium uranium.

» o Mo kpanHen mepe 1 UCTOYHUK BO3AEUCTBUS ypaHa
#/ PacnpoctpaHsaloweeca so3gencTeue ypaHa npucyTtcTeyeT B 57 n3 110 MecTHbIX oTAeNneHun
Hasaxo. MpunénusuntensHo B 20 N3 HUX MeCTHbIe

BOAHbIe UCTOYHUKU 3arpsisHEHbI ypaHoOM.

DINEH Study Area: 11 of 20 chapters have 1 or more U
exposures. Tepputopusa uccnepgosaHus: B 11 n3 atux 20
Map by T. Rock, DINEH Project “chapters” o6Hapy)xuBaAoCb BO3AeUCTBHE YpaHa.



Presenter
Presentation Notes
Results of the DiNEH Project help identify other Navajo chapters that face risks from exposure to multiple sources of uranium – mines, contaminated structures and contaminated wells. Uranium exposure sources are present in more than ONE-HALF of all chapters of the Navajo Nation.  


Community health concerns when DINEH Project launched in 2000
lMpobnemoi 30pasooxpaHeHuUs 8 mecmHom coobuiecmese e 20002., Ha

momeHm 3anycka npoekma DINEH

Q Health disparities: AHomanuu 30o0poebs

® Diabetes: 4x greater than U.S. rate as a whole

e /Jluabem e 4 pa3za 6oabwe cny4yaes, yem 8 yesom e CLLA
® Chronic Kidney Disease: 2.5x

e XpoHu4yecKoe 3abonesaHue noyek e 2.5 paza yauwje

® End-Stage Renal Disease: 3x

e TepmMuHanbHAA cMaousa noYyeYyHovix 3a60nesaHuli 8

3 pa3a yawe, yem 8 cpedHem 8 CLLA

O Early onset: teens on dialysis Hayaso 6oae3Hu e paHHem
so3pacme: NoOPOCMKU Ha uanause

QO >30% Navajo population lacks access to regulated water, uses

unregulated wells >30% HaceneHua Hasaxo He umeem docmyna K

6e30nacHbIM, pe2ynupyemoiM UCMOYHUKAM 800bl,
ucnosnb3yem Hepezynupyemolie Komooybl

Water quality wasn’t known Kayecmeo 800bI He 6bis10 U38ecCmHo
O Anthropogenic and natural uranium surface exposures sources
MHo2ue ucmoYHUKU aHMpPOno2eHHo20 U nNpupooHO20

ypaHa
HaxXo0usucb HaO N08epXHOCMU 3emMaAu




Summary of DINEH Project Activities
Kpatkoe usnoxeHune DINEH npoekTHOMU p,eﬂ'reanocm

» First population-based study of Navajo environmental exposures, co-morbidities
lNMepBOe nsyyeHne HaBaxo HaceNeHNA U MeCTHbIX
3KOJIOrMYecKkux Bo3aeimcTsum u 3abonesaHuim
» Navajo-speaking field staff HaBaxo-rosopsume akcnepTbl
» 20 chapters in Eastern Agency 20 chapters B Hbto-MeKcuKo
» 1,304 participants surveyed over 6-year period 1304 mectHbix
yesioBeKa y4actBoBa//im B Te4yeHue 6-netHero nepuoaa
» Median age, 51; median residency, 33 yrs  Cpepnunii Bozpact: 51; CpeaHan
NPOAO/MIKUTENIbHOCTb NPOXKUBAHUA B OgHOM gome: 33

» Phase |I: Completed 9tan |: 3aseplweHo
» Participant surveys Onpocbl NONYYUINCH OTO BCEX YYACTHUKOB

» Locations of participant homes, abandoned uranium mines
duKcnpoBasiu Ha KapTe BCe A0Ma YY4AaCTHUKOB, U BCe 3abpoLleHHble ypaHOBble PYAHUKU
» Water quality assessments 3asepLlINnCb OLEHKM KayecTsa BoAbl

» Phase || — Completed blood and urine sample collection and biomarker analyses for
267 participants; laboratory and statistical analyses continuing

» 3tan |l — 3aBsepwmnmncb c6op u aHanM3bl KPOBU U MouM (BUoMapKepbl) oT 267
YYacTHUKOB; n1abopaTopHble M CTaTUCTUYECKME aHaAU3bl MOKAa NPOAOKAIOTCA




DINEH Project Risk Model MogennposaHue pucka

Sources of inputs to estimate each participant’s total exposure

MUCTOYHUKM NOrnoLueHua, N0 KOTOPbiM BO3MOXKHO OL,eHUTb oﬁmee BO3P,EI7ICTBME Ha KaXXaoro y4aCtHuKa

Core Dose-'Response
Model

OcHoBHoe Ao3a-
pdekr
MoaeAupoBaHHe

Kidney Risk Model—Structure and Multiple Inputs

Kidney Disease
From medical records, clinical test

bonesHu nouek
U3 MeaAUUUHCKUX KapT, KIUHUYECKUxX UCNbITaHUMN

Biomarkers BlTo\

(sA1)

MapKepbl Urine, lab analysis
Moua, nab-aHanusa

Core Exposure
Assessment
Model

ModenupoesaHus
OCHOBHOU OYyeHKuU
eo30elicmeuu

Uranium exposure assessment

OueHKa BO34enucTsma ypaHa
Input from Core Exposure Assessment Model,
Urine Confirmation

MopgenupoBaHMUA OCHOBHO OLeHKHU

BO34,EACTBUU U NPOBEPKU MOUMU
2

MogenupoBaHue pucka anst no4ek—CTpyKTypa N MHOFOMUCTIEHHbIE MOrMOLLEHNUS

Modifying factors

Mooudguyupyrouwjue pakmopeoi

Other exposures [pyrue nctouHukm
Survey, GPS, Extant location 06Hapy»eHbl

A

npu NOMOLLM ONPOCOB y4acTHUKoB, GPS
M MeCTOHaxoXAeHus

Co-morbidities Conyrcreyrowme

A

3abonesaHua Survey, medical records
Onpocbl U MeaULUHCKKE 3anucK

| Family history CemeiiHasa ucropus

Survey [lpu nomowu onpocos

<«——| Tradition, culture, lifestyle

Tpaguuum, KynbTypa, 06pas KU3HU
Survey [pu nomowm onpocos

SES CounanbHO-3KOHOMMUYECKOE

nonoxxeHue
Survey Mpu nomowm onpocos

—

—
N

Occupational Exposure <

BO3AeﬁCTBMﬂ YPaHa Ha LLIaXTépOB
Survey [pu nomoLuu onpocos

e

Water Exposure

NornoweHne Boabl
Survey, lab analysis

~_ 7

Environmental Exposure
034,eMACTBUA OKPYXKaloLWen cpea,
Survey, maps, models, field research
Mpu nomowu obcnepoBaHuUi,
KapT, MoAeNnupoBaHus,
npoBepKu B none



Presenter
Presentation Notes
This diagram simply shows how all of this information – from the survey, from environmental monitoring, and from laboratory analyses of biological samples – to combined to define health risk for every participant in the study.  In this case, the health risk of concern is kidney disease; we have since expanded the model to include cardiovascular disease and immune system impairment.


VVVVYVYY ¥V VVYV

DINEH Project Methods = MeTogonorusa npoekra
Planning and Design (2002-2004)
MpoeKkTupoBaHMe U An3aiH NPoeKTa (2002-2004)

Broad community training, participation in study purpose and design
LLinpokne obyueHue 1 yyactme obLLeCTBEHHOCTU B ONpeaeneHun uesien u gusamHa npoekTa

Responded to community concerns about possible environmental factors in high rates of kidney disease,
diabetes

O6cyannmn ¢ MecTHbIM Hace/leHUEM BCe BO3MOMKHbIe 3Kosornyeckne GpakTopbl CBA3aHHbIE C
BbICOKMM ypoBHeM 3a60/1eBaHUA NoyeK U gnabeta

Extensive research of literature on uranium toxicity

O6wupHble nccnegoBaHUA AUTEPaTYpPbl MO TOKCUYHOCTU YpaHa
Study Region: 20 Communities in Eastern Navajo Agency

UccnepoBaHue npoBogunoch B 20 coobuiectsax B BOCTOUHOM Tepputopun Hasaxo
Cross-sectional study design captures exposed and not-exposed individuals

MonHbiv npodpurnb Bcex nccneaoBaHMm 06HaAPYKUA U NOCTPAZABLUMX U He-NOCTPaZaBLIUNX nl,

Above: Eastern Navajo Health Board Above: Sarah Adeky and Johnnye

training, Feb. 2002; -
’ ’ Lewis, Church Rock Chapter, 2007 8
middle: water testing training, March 2003 ewis Hren Roe =l




DINEH Project Methods (continued)
MeTtogonorua npoekrta (npoaonxkeHue)

Exposure Assessment OueHKa BO34eUCTBUMA

Consent to participate (photo)

Monyuynnm nucbmeHHoe cornacue OTo BCEX YHYACTHUKOB
(poTo)

Survey (right) MucbmeHHble onpocbl (cm cnpasa)

e Developed with Navajo community input, oversight

e [ucbmeHHbIN oNpoc Abia pa3paboTaH c nomoubio (M nopg,
HabnwaeHnem) nnemeHn Hasaxo
Diné Network for Environmental Health (DiNEH) Project

e 45 questions in 4 categories: Demographics, Water Water and Land Use, Environmental and Health Survey

Participant Number— Revision No. 11, 2/15/08

[INSTRUCTION TO INTERVIEWER — PLEASE READ THIS INTRODUCTION AS WRITTEN BEFORE
Use ’ OCCU patlonal EXpOSU re ’ Med ICaI H IStory OBTAINING CONSENT OR ADMINISTERING THIS SURVEY.]
o 45 BON pocoB’ B 4 KaTeropMﬂx: anHaﬂ AeMorpa¢Mﬂ’ INTRODUGTION: Greetings. My name is _ and my partner here is
- e | t. c}N‘e ?re conducting ahsurvey gf hlc;w ;::’ople_m theTE_as(ern Ag‘s.-ncyrt ;
use water tl 'y haul fTrom unregulated water sources, such as windmilis al springs. IS survey Is part o
BOAO n on b3o Ba H M e’ B°3MO»(H bl e B n po I-un OM BO3Ae M CTB Mﬂ a study called the Diné Network for Environmental Health Project, or DINEH Project. We are testing water
from unregulated water sources, estimating how people are exposed to uranium and other contaminants
H a pa 60Te N TNUYH aﬂ n CTO p na 3a 60" e Ba Hnm that might be in the water and in their communities. We are working with 20 chapters in the Eastern
’ Agency to identify safe and unsafe drinking water sources.
‘ Administered b trained Nava'o_s ea kin Communit The DINEH Project is supported by all 20 Chapters in the study area and is being conducted by the
y J p g y Eastern Navajo Health Board, the Crownpoint Hospital, Southwest Research and Information Center, and
H H . the University of New Mexico. The project is sponsored by the National Institutes of Health. We also have
me m be rS I n N aVaJ o O r E n g I IS h support from Navajo Nation President Joe Shirley, Jr., and approval by the Navajo Nation Human
Research Review Board, or “Navajo IRB". Here is brochure that describes the DINEH Project. Feel free to
P 06 6 6 H take a few minutes to read it.
Cﬂe,D,OBaHMe nPOBoAMHOCb oco o o yquHbIMM aBaxo- This survey is purely voluntary and will take about 1 hour. And if you agree to be interviewed, we will pay

you $10 voucher for goods, with a limit of 2 vouchers per household. OK, would you like to participate in
ropopAaAwnMMn YieHamm naemeHum n Ha Hasaxo 1 Ha this survey?
o5 [If answer is "No", thank the person for their time and tell them they may keep the brochure. If the answer is "Yes,"
a H rn M M c Ko M H 3 bl Ke ask the following question.]

Do you haul water for yourself or someone else? 0 Self O Someone else

M ed ical Reco rd S ReVieW [If the answer is yes or no continue with the survey] O Self & someone else O Refused

Have you been interviewed for this survey before? QYes QNo
[If 'yes', stop here and thank them for their time; if "No," proceed to the next question.]

UccnepoBaHne meguLMHCKUX 3an uceu What Chapter do you live in?

[If the person does NOT live in one of the 20 Chapfers in the Study Area, tell them they are not

11 ligible to participate in the study and thank them for their time. If th lives ir f th
e 85% agreement between participant responses and Coapirs e Sy rea rogoas] e e e tme. e perso e one ofre
i Would like to be interviewed in the Navaj English | ?
medlcal record data o EOLI:I;V:joa SREEEE mEI ;nga“v:r{o IS ang;a%:el::mhination of both
0 I ing t d two di nts, called "Ci t to Participate in R h” and a “HIPAA" fi 5
i 85/’ Bcex OTBeTOB OT I'IMCbMEHHbIX onPOCOB a";f'?;lgah: éz;se;}ogﬁ.ur:dik:s:rae the pa?l‘r"i;::nf;iﬁ:n‘slglapc: :aI;e :::Z;afn?or;m:ipam"ssign:g:e on

L the form before proceeding. Hand the participant a blank copy of the Consent Form after he or she has signed
CO OT BETCTBO Bal'l M C M H CbO p Ma u M e M B Od) M U. M a I'I b H bl X the original. You, the Inferviewer, will keep the original signed consent form. Make sure the HIPAA and
release forms are signed aiso.]
MeAM u‘” H c KuUx 3a nu CﬂX Was the "Consent to Participate in Research" read in O English O Navajo O Combination of both




DIiNEH Project Methods MeTogonorua npoekra

Exposure Assessment (continued)
OueHka Bo3aeucTeuu (npogonkeHune)
» Environmental Sampling

» OT160p Npob OT OKpYyKatoLe cpeabl
e Sampling and analysis of water from
130 different drinking water sources

e OT60p NPo6 U aHanus Boabl U3 130
Pa3/IMUHbIX UICTOYHUKOB NUTbEBOI BOADI

e Soil sampling in areas representative of
impacted and non-impacted sites

e OT60p NPo6 NOUBbLI U B 3aTPOHYTbHIX U B
He3aTPOHYTbIX MecTax

» Geospatial Data

> [eorpaduueckue gaHHble
e Latitude-longitude for each participant’s home
e LllupoTa-gonrota gna AomMma KaXXAa0ro y4acTtHMKa
e Locations of uranium mines and waste sites
o

MecToHaxoXaeHue BceX ypaHOBbIX PYAHUKOB U
XBOCTOXPaHULLEN U APYyruX OTBas0B

DIiNEH study area is ~50
miles N-S, 100 miles E-W

10

(81 x 161 kilometers)
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DINEH Project Methods (continued)
MeTtoponorua npoekrta (npoaonxkeHue)

Health Assessment OueHKa cocToAHMA 340P0BbA

Conducted in collaboration with Navajo Area Indian Health Service

MposegeHa B coTpyaHuudectse ¢ HaBaxo UHaunckon Cnyxx6oi 3gpaBooxpaHeHus
Statistical analyses of survey responses and geospatial data

CTaTMCTUUYECKMiA aHaNM3 BCEX OTBETOB Ha ONPOCax U OLEHKU reorpadmuiecKkux gaHHbIX
Blood and urine provided by a subset of participants

KpoBb 1 moua 66111 gaHbl noarpynnov y4acTHUKOB

Clinical measures (e.g., blood pressure, body-mass index, hemoglobin A1C, antinuclear
antibodies)

KnuHnueckne usmepeHus (Hanpumep, aptepmanbHoe gaBieHue, MHAEKC Maccbl Tena,
remorno6buH A1C, aHTUHYK/1IeapHble aHTUTeNa)

Analyses of biomarkers—effects of exposures AHanusbi 6UoMmapKepoB BO3[EUCTBUM

Blood and urine
collection, sampling,
processing, August 2010.
C6op Kposu u moyu,
omb6op npob6,
nabopamopHsbie
aHasnu3sbl, aeey%‘n 2010
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Why collect blood & urine samples?

Moyemy cobupaem npobwbi Kposu u moyu?

Obtain biological confirmation of self-reported health conditions

(from survey responses)

Ansa 6uonozuvyeckoz2o noomeepxoeHus uHgpopmayuu
(nonyyeHHoOlU 6 onpocax) o cocmosiHUU 300pPo8bs

Assess overall health of study participants by testing for clinical
measures of disease

Ana oyeHKu obwe2o cocmosHuUA 300p0B8bA YY4ACMHUKOB
nymém KauHu4ecko20 obHapyxceHusa 6one3Hu

Assess blood and urine for biomarkers of early disease

[nsa oyeHKuU Kposu u Mo4vu Ha paHHuUe buomapkepoi 60os1e3Hu

e Biomarkers — any biological indicator of a particular disease state
or stage of disease

® buomapkKep - noboli buosnoz2uyeckuli UHOUKaGMOP KOHKPEemHo20
60s1e3HeHH020 cocCMoAHUA Uuau cmaduu 3abonesaHun

Investigate disease status in relation to environmental exposures

Uccnedosame cocmosHue 3ab6on1e8aHusa 8 cesa3u ¢ so3oelicmauem
OKpyxMcaroweli cpeobl

Hypertension (i.e., high-blood pressure)

lunepmoHus (m.e. 8bicoKoe apmepuanbHoe 0asneHue)

Cardiovascular disease (CVD) (i.e., arteriosclerosis)

CepodeuHo-cocyducmoie 3a6onesaHus (m.e., amepocknepos)

Kidney disease

bone3Hu novyek

Autoimmune disease

AymoummyHHble 3abonesaHus

Uranium
screening clinic
April 5, 2011

B3saTtna npob
KpoBu 5
anpens 2011

12
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Our analyses have
consistently shown 3
relationship between

uranium Waste
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Participants €ntered

3a60seeaemocmu the Study,
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OueHKa u

[ lan age 51
Surveys: 1,304 participants, media
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Medical Record Reviews
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: nd urine
Clinical Assessments: blood a
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k020q Hog,e Yaacmuyyy,,
6611y 8KMtoYeHp, g
lyses AHanu3sbl 6uomapkepos Hccnedosapye,
Biomarker Analy



DIiNEH Results: Some Navajo health disparities confirmed

Pe3ynbmamesi: Hekomopoie aHomanuu 300p0o8bA Yy HA8AX0 Noomeepxcoaromcs

Prevalence of Chronic Diseases Among DINEH Project Participants (N=1,304) compared with U.S.
Prevalence Rates *DiNEH cancer prevalence based on 1,011 respondents
PacnpocmpaHeHHOCMb XpOHU4YecKux 3aboneeaHull cpedu y4acmHukoe npoekma (N = 1304) no cpaeHeHuro

C pacrnipocmpaHeHHocmbro o ecem CLUA
50%

*PacnpocmpaHeHHOCMb paka, ocHo8aHHble Ha 1011 yyacmHukos

m DINEH Project U.S. Prevalence 45.4%

45%
109 MY Haeaxo e HaweMm npoekme BbiCcoKoe apTepuanbHoe AaBneHune Y ecex e CLLUA

e )
359% BonesHun N
30% A 6%
e LRI 28T AL BonesHu

(0]
20% 4740 AyTOUMMYHHbIN / \ NOYEK  Kamum B

0 | |l i A,
5, 6% noykax

’ oz | UHbapkT 11.0% Mapanuy
10% 9.3% P 8.8% Iap

5-40/0 5'1% 6.2 A)
5% 3.1% .
O% 1 T - T T . T T
) N Q O 2 @
W a&bo e?e W Q,q’(o \.oo
. v & % @ &
'bé {\'o \§ ~\° &
R Q@@ Q 6°0 {;\&‘ HeT xpoHunyeckmnx
N

Note: U.S. prevalence rates from on-line reports of CDC, American Heart Association, and various professional
organizations. Prevalence of heart attacks and prevalence of “no disease” in U.S. not reported by those agencies.



DINEH Project Results: Pesynemamesi npoekma DINEH

Active-mining era exposures (workers and families) increased risk of kidney disease
Jobbiya npusena K nosbiwieHHOMY PUcKy 3a60s1e8aHusA novek, KaK y pabo4vux, mak u y ux cemeu

(A) (B) c | B

Active-mining related exposures were estimated from self-
reported survey data Cayyau s8o30delicmeus om 00bebi4u 6binu
onpeodesneHs! U3 AUYHbIX OAHHbIX, NPedoCcmaesneHHbIX y4acmHUKamu

A: Washed the clothes of a uranium worker (22%) A: Cmupana odexcdy waxmepa (22%)

B: Worked in a uranium mine (10%) B: Paboman e ypaHosom pyoHuke (10%)
C: Lived in @ mining camp (4%) C: Munu padom c pyoHukom (4%)

D: Worked in a uranium mill (2%) D: Paboman e ypaHoeom nepepabameoisarousem 3aeode (2%)
E: Worked on a uranium mine/mill reclamation E. Pa6oman Had pexkynsmusayueii pyoHuka u
or hauled uranium ore or tailings in a pickup truck (2%)zaeoda, unu eozunu xeocmei/nopody (2%)

Note: Many workers have already died from lung cancer; cohort had more family members than workers. MHozue
paboyue yxce ymepau om paKa ne2Kux—60abWUHCMB0 HaWUX y4acmHUKo8 6binu poOcmeeHHUKaMU Waxmepoe.


http://images.google.com/imgres?imgurl=http://z.hubpages.com/u/903315_f496.jpg&imgrefurl=http://hubpages.com/hub/How-holiday-South-East-Asia-little-money&usg=__zPb5z5LxNFrkOg7eivRvyaIPcfM=&h=661&w=496&sz=50&hl=en&start=93&um=1&tbnid=uBxpnVTIyuROrM:&tbnh=138&tb

DINEH Results: Hawm ebieodesi
Ongoing environmental legacy exposures = increased risk for

hypertension, autoimmune disease, immune dysfunction

JlonzocpoyHoe 8o3deiicmeue —> MoebIWEHHbI PUCK 2uNepmoHuU,

aymoumMmyHHo20 3abose8aHus, UMMYHHOU OUCYHKYUU

(A) (B)

(C)

Exposures estimated from self-reported activities: Cyvyau eozdelcmeus Ha 300po-
8be onpeodeseHsbl U3 UYHbIX OGHHbIX, MPedocmasneHHbIX YYaCMHUKAMU:
A. Used materials from abandoned uranium mine, mill (17%) Ucnoneszoeanu
mamepuansl U3 3aKPbiMbiX YPAHOBbIX MecmopoxcdeHuli unu 3a80008—17%
B. Herded livestock next to uranium mine, mill or waste dump (13%) lMacau
CKOmM psAA0OM C ypaHo8bIM PyOHUKOM, 308000M, XeocmoxpaHuauwem—13%
C: Drunk or contacted uranium mine waste water (13%) [Tuau uau umenu
KOHMAaKmM ¢ CMOYHbIMU 8000MU YPAHOBbIX MecmopoxcdeHuli—13%
D: Played on a uranium tailings pile or waste dump (13%) Mzepanu Ha
X80CMoxpaHuauwe uau padom c opyaumu omeanamu—13%
E: Played outdoors near a uranium mine, mill, or waste dump (12%) Mzpanu
pAOOM C ypaHOBbIM MecmopoxcoeHuem unau 3a600om—12%
F: Sheltered livestock in an abandoned uranium mine (2%) Aenaau cmotina
0217 ckoma 6 3a6poweHHom ypaHosom pydHuke *Note: Median length
of residence: 33 years B cpegqHeM 11041 JOJIro 34€Cb XUByT-33

(D) and (E

(F)




DiNEH Results: Pesyabmambi
Increased risk of high blood pressure
lMoebiweHHbIl PUCK 8bICOKO20 apmepuanbHO20 0aeneHus (BA4)

All other risks being equal, we found two significant factors:
Ecnu Hem Qpya2ux pucKkos, Mbl PpacKpbinu 08a cyuecmeeHHbIX haKkmopa
Proximity to abandoned uranium mine and mill wastes + Number of self-reported
activities that bring people near or in contact with uranium wastes

bauszocme K 3a6pouwieHHOMY MmecmopoxcdeHuro u omxodam + Yacmoma uszeecmHo20
KOHMaKmMa mecmHo20 HaceneHUs ¢ omxo0amu ypaHo8020 rpou3soocmeda

These maps show a “dose-response relationship ”for HBP
3mu kapmeol noKassiearom "003a-agpgpekm omHoweHusn" ona BAL

1 ®akmop 6nusocmy = = 2 Oakmop YacmMombl KOHMakma

NE
Church
Rock

\

Baca-Prewitt-
\ Haystack Area

17 17



Environmental legacy exposures increase the likelihood auto-immune disease

JlonzocpoyHbie 8030elicmeus makx3ce yseauvyuearom
8eposAMHOCMb aymoumMmyHHbIX 3abosesaHuli

Figures below show increases in risks for autoimmune disease (self-reported) based
on an increase from 1 to 2 types of exposure activities Ha pucyHkax eHU3y NoKa3aHo
ysesnu4yeHue pucKkoe Ha aymoumMmmyHHble 3a60s1eeaHuUs eciedcmeue ocywecmesneHus 1
unu 2 sudos odesmesibHOCMU nepevucseHHbIX ebiuie

Indicates a dose-response relationship — the greater the exposure, the greater the risk of
disease Yka3zvieaem omHoweHus 0o3a-3gpgpekm - Hem 6onbwe 8o30elicmeue, mem
6osbwe puck 3ab6onesaHus



What is causing these effects?
Ymo aensaemca npuvyuHol smux 3¢pgpeKkmoa?

Radiation from
uranium mine
wastes? Or
heavy metals?

PapMoaKTUBHOCTb OT
YPaHOBbIX OTXOA0B,
WU OT APYrux
TANXeNbIX METaNN0B?

Drinking from
contaminated wells?

NOBEPXHOCTHbIX
BOA, U3 pyAHUKaAxX?

Eating meat from livestock that grazed
on mine sites?

19




What is causing these effects?

We think it is a combination of all of these pathways ;.o
and routes of exposure, and that’ s why we are  :d wells?

interested in the mechanisms of toxicity
MbI cdyumaemM, Ymo amo coyemaHue e8cex amux
“nymed” eo3delicmeausi, a UMEHHO NMO3MOMY Mbl
3auHmepecoeaHbl 8 MexaHU3Max moKcu4YHocmu

Eating meat from livestock that grazed

on mine sites?
Radiation from

uranium mine
wastes? Or
heavy metals?

20



Water is the pathway, ingestion the exposure route
Booda—smo cpedcmeo, u lMoznoweHUe—amo nymeo 8o3odelicmaus

SOURCES: Potentially harmful
contaminants in the

environment WCTOYHUKMW:
NMoTeHUManbHO BpegHble

3arpAsHAoLWMe BelecTsa B
OKpyXKatowien cpege

Exposure Pathways: environmental, outside the body
Cpeocmea 8030elicmeus 803HUKAOM 8HE mesnd Air,

water, plants, animals, humans (can be very simple or quite ] “
complex) Bo30yx, eo0a, pacmeHus, Y{UBOMHble, Mo0u
(moxcem 6bimb 04eHb NPOCMbIM UsU OYEHb CAIOHCHBIM) >
:;"‘a'a‘im Exposure Routes: inside the body
IXaHW -

R [Tymu eo3delicmeusi Haxo0s1mcsi 8 mesie

*)’ How contaminants enter the body

weHune Yepes POT A= Kak 3azpsisHumeniu nonadarom e op2aHuU3M

4 Transplacental transfer?  Target Organ: Opz2aHbl mena

Absorption » TpaHcnnayeHmapHas Where a contaminant ends up; e.g.,
MNornowexne nepedaya? bone, kidney, lung
uepes Koxy »Epigenetic changes? [Oe 3a2pA3HUMensb 3aKaHyusaem ceoli

> nu2eHemu4Yeckue UusMeHeHUs1? .
nyme, m.e. 8 KOCMu, 8 NMNoYKe, 8 NE2KUX




Uranium mine wastes contribute heavy metals, radionuclides to soils and groundwater
Omxo0bI U3 ypaHo8020 pyOHUKa 006aenAaom msaxcenoie memasnsnol

U paOUOHYKAUObI 8 MO4Y8Y U 8 No03eMHbie 800bl

Mineg wasias, 2003, vefore pariial
recontourad in 2009

DINEF staff collzct backyground
soll samples in Churchn Rock,
2003,

3,970
U (ppm)

Ra-226 (pCi/g)

0.1 1 10 100 1000 10000

B NECR Mine wastes, maximum values
O NECR Mine wastes, average values
E Non-impacted (normal) soils, median values

Uranium mine wastes contain (1) all the radioactive elements that decay from natural
uranium, or U-238, such as Ra-226; and (2) uranium, arsenic and a wide range of heavy
metals, including iron, lead, nickel, vanadium

OTxoAbl YPaHOBbIX PyAHUKOB coaep:Kat (1) Bce paanoaKTUBHbIE 3/1IEMEHTbI, KOTopble
pacnagarTca U3 NnpupogHoro ypaHa: U-238 n Ra-226; 1 (2) ypaH, MbIlbAK U LLMPOKUIA
CNEeKTP TAXKeNbIX METa/I/IoB, B TOM YUC/Ie Keneso, CBUHeL,, HUKe/lb, BaHaA UM
B B otxogax—maKcumanbHble yposBHu U, Ra-226, n As

B otxogax—cpeaHue yposHu U, Ra-226, n As

B HeTpOHYTbIX NoYBax—cpeaHue yposHu U, Ra-226, un As


Presenter
Presentation Notes
Note logarithmic scale of soil concentrations.


®)

Mechanisms of toxicity Uranium (U) has both chemical and radiological toxicity

MexaHun3mbl TOKcMuHocTH: YpaH (U) MMeeT Kak XMMUUYECKYI0 U paAnaLMOHHYI0O TOKCUYHOCTb

> Chemical effects: Xumwuueckue apdekroi: — P

o Readily forms compounds with negatively charged ions,
like oxygen (O,) & carbonate (CO,)

e Jlerko obpasyeTt coeagMHEHUA C OTpPULLATENIbHO
3apAXKeHHbIMU MOHAMM, KaK kucnopoa O, u kapboHat CO,

o Target organ is the kidney
e HaKanausaeTtcAa B Nno4YKax

o U ion degrades, kills cells in proximal, distal tubules

e U MOHbI pacnagaroTca U yousaloT KNeTku B
NPOKCMMANbHbBIX U AUCTA/IbHbIX KaHa/IbLLAX B NOYKAX

« May have estrogenic effects
e MoKeT umeTb 3CTPOreHHble BO3AenCcTBUA

> Radiation effects: PaguauuoHHble adpdeKTbl: —
o U decays to radium-226, which deposits in the bones, depositin the  HEHFEERS

Tubule —

respiratory

causing bone cancers system
e U pacnapgaetca B Ra-226, KOTOpaA HaKan/usaeTcA B
KOCTAX, Bbi3blBaA paKoBble 3a601eBaHNA KOCTEN
e U decays to radon and its “daughters”, causing lung cancer
e U pacnagaetca B pagoH u ero «gouyepHue» U3otonbil,
BbI3bIBaA PakK NIerknux

> Based on hundreds of studies in laboratory animals, humans
and uranium workers over past 100+ years

> BCé 3T0 OCHOBAHO Ha COTHAX UCCNEea0BaHNMI
NabopaTopHbIX }KUBOTHDIX, 04N U LLAXTEPOB B TEYEHUE o
nocneaHux 100+ ner 2



Presenter
Presentation Notes
Uranium really never goes away; it is present in minute quantities in the Earth’s crust, sometimes in concentrations that make its recovery by different mining processes to be economically feasible, meaning, profitable.


What do metals in uranium mine wastes have to do with
Cardiovascular Disease (CVD) and Diabetes?
Kak memannel 8 ypaHoBbIX omxo0ax Ce8A3aHbI

c cepoeyHo-cocyoucmoimu 3abonesaHuamu (CC3) u ouabemom?

CVD (especially hypertension)

CC3 (ocobeHHO 2unepmoHuu)

® Prevalence increasing in Navajo community
PacnpocmpaHeHHOCmMb yseauyusaemcsa y
Haeaxo

45%
40%
35%

e May be promoted or worsened by 0%

environmental exposure to heavy metal
contaminants YpoeeHb 3a60s1esaemocmu
MoXem ysenu4yusamusca Usau cocmosHue
yxce 6onerowe2o yxyowameocsa us-3d
g8o30elicmeusa max3cesnbiX Memansnos

Diabetes Auabem
e Diabetes — risk factor for CVD ®axkmopom
pucka CC3- duabema

e Prevalence increasing in Navajo community
Cayuyau 3a6onesaHusA eo3pacmarom 8

25% -
20% -
15% -
10% -
5% -
0% -

DINEH self-reported and biologically
confirmed prevalence rates compared with
U.S. Rates

m US Prevalence*

35.9% 38.1%

m DINEH self-reported _

(N=1304)

DINEH B&U (N=252)-

25.4%

5.4% 6.0%

Heart
Disease

Stroke

Diabetes Il Hypertension

Mine wastes are mixtures of many metals

LLlaxmHbie omxo0bI npedcmasasaom coboli

cmMecb MHO2UX memansoe

naemeHuU Ha8axo
e Does diabetes increase susceptibility to

DINEH prevalences (chart) Differences between

metals? Ysenuyueaemcsa nu duabem
80CMPUUMYUBOCMb K Memanaam?

self-reports and blood & urine confirmation
may reflect self-selection bias



Cardiovascular Disease: Atherosclerosis
Cepoe4yHo-cocyoucmoe 3abosesaHue: amepocKnepos

Coronary Artery KopoHapHasi Apmepus

LDL (“Bad”)
Cholesterol
AMHT "
nsaoxou
xoniecmegun Vessel Dysfunction [ucchyHrkyus
Metals KPOBEHOCHbIX cocydoa
Memannbi Inflammation  BocnaneHue

Immune Responses
AMMyHHBbIU OMmeem

Oxidative Stress
OkucnumenbHbIU cmpecc

oxLDL marker for CVD
JIMHMN 6uomapkep CC3



O Arsenic, uranium most frequent contaminants in Navajo Nation water sources
MeoiwbAK U ypaH asaaomca Haubosnee yacmoimu 3a2pA3HAOWUMU
sewjecmseamu 8 UCMOYHUKAX numoesoli 800bl 0418 Hapoda Hasaxo

Total number of different sources— 376 | 100% | »Arsenic (As) and uranium (U)
Konuyecmeo pasHbiXx UCMOYHUKOS 800bI — two most frequent

Water Sources Exceeding at least 1 MCL* at 103 | 27.4% | contaminants in unregulated

least 1 time UcmoyHuk eodf,l, KomopsbiUu water sources on Navajo Nation
npesebiwaem 1 MAY* no kpauHe mepe 1 pa3 (see table at left)

Arsenic Mblwbsik 65 | 17.3% | »Unregulated water sources
: contributed vast majority of As
AT AT 38 | 10.1% and U intake among DINEH
Gross alpha radioactivity 9 2 4% | participants
O6uwas anbga-paduoaKkmueHocme »Annual arsenic intake
Selenium Cesnen 8 219, | associated with oxLDL"
(p=0.04) (see chart below left)
Nitrate Humpam 7 | 1.9% | »Uranium intake weakly
Radium-226+228 Paduii 226+228 R 2ssociated with oxLDL
»>Age, occupational exposures
Fluoride ®mop 6 1.6% | (M), distance to and contacts
Thallium  Tamnui 5 | 1.3% [ Withmine wastes (E)also
significant predictors of oxLDL
Lead Ceuney 3 0.8%

*MCL=maximum contaminant level for safe drinking water *MAY=MakcumanbHo donycmumMbili ypPOBEHb 3a2pPsi3HEHUsI 8 800e


Presenter
Presentation Notes
The middle column in the table is the number of water sources exceeding the MCL for each contaminant, and the figure in the right column is the percentage of water sources exceeding the MCL. The percentage is calculated by dividing the number in the middle column by 376, the total number of water sources in our compilation through November 2011.

Previous studies indicated that as many as 1 in every 4 water sources (or about 25%) located in certain western parts of the Navajo Nation had uranium levels exceeding the MCL. The overall percentage of 10% reflects the fact that most often uranium occurs naturally in groundwater in very low levels. Nonetheless, if unregulated wells are not tested, we will never know if arsenic or uranium or other contaminants are present in the water in harmful amounts. 



DiNEH Project Results: Pe3yabmamsi Hauie2o npoekma:
Discussion of Water Ingestion Findings*

Ancxyccua Halwmx uccheaoBaHui NO NOBOAY NOrNOWEHUA BOAbI

>
>

Arsenic intake from contaminated drinking water may influence oxidative modifications of
lipoproteins and promote cardiovascular disease in Navajo populations

MornoweHue MbilbAKa U3 3arpA3HEHHOW NUTbEBOW BOAbI MOXKET NPUYNHATD U3MEHEHUA B
NIMNONPOTEUHAX U COAELMCTBOBATb CepAeYHO-cocyaucTblie 3abonesaHuna (CC3) B nonynaumax
Hasaxo

Uranium intake associated with oxLDL, a biomarker of CVD, only when modeled as a
continuous numerical value, and not associated when modeled as a binary variable (i.e., high v.
low intake)

MornoweHue ypaHa cBA3aHo ¢ noasaeHuem JINMHMN (AMnonpoTenHbl HU3KOM NNAOTHOCTU—
6uomapkep CC3), HO MObLKO KOraa Mbl CYUTAEM HenpepbiBHbIE YUC/IEHHbIe 3HAaYeHUA, TO
eCTb 3TO He CBA3aHO C MoAeNMpOoBaHUEM C BUHApPHbIMU NepemMeHHbIMU (KaK BbICOKOe Nno
CPaBHEHUIO C HU3KUM MOMNOLEHNEM)

Detecting a health effect from uranium intake limited by

Koraa mbl nbiTaemca 06HapyXUTb NocnencTsma a8 340p0BbA OT NOMOWEHUA YPaHa, Mbl
CTONIKHY/IUCb CO C/IeAYIOWMMN HEeAO0CTaTKaAMMU:

e Most of the sampled unregulated water sources, and nearly all of the regulated waters,
had very low levels of uranium, and

e B 60onbwMHCTBE U3 HEperyanpyembiX UCTOYHMKOB BOAbI, U MOYTU BO BCEX UCTOUHUKAX
peryanpyembix Boa, 6biiu 04eHb HU3KOE KOJIMYEeCTBO YpaHa, U

® Only a few participants drank from the most contaminated wells
® Jlnwb HECKONIbKO YY4aCTHUKOB B NPOLL/IOM MUK U3 Haubonee 3arpasHEHHbIX KONoaLueB

*Sources: Harmon et al., Environmental Predictors of Oxidized LDL Cholesterol (oxLDL) in Navajo Populations Exposed to Uranium-Contaminated Mining Sites. Society of
Toxicologists Annual and Mountain Region meetings, 2013. 27



DINEH Project Results: Pe3ynbsmamel npoexma

Immune system and autoimmunity VimmyHHas cuctema U ayTo-UMMYHUTET

VV V VYV V VVY

Immune system — human body’s defense system

MMMyHHaAa cuctema - cuctema OGOpOHbI yesopeyeCcKoro tena

Processes work to ensure survival of the individual and reinstate good health conditions after
infection

MMmmyHHbIe npoueccbl obecneyart yenoseKy puUsnNYeCKUM BbI}KUBAHUEM U BOCCTaHAB/IMBAIOT
Xopolume ycnoBma ANA 340pO0BbA NPU 3aparKeHnuu

Autoimmune diseases — conditions resulted in disturbance of healthy immune function, hyperactivity
and overproduction of immune activation

AyTOMMMYHHbIe 3a601eBaHNA NPUBOAAT K HAPYLUEHUIO 340P0BOA UMMYHHOMU QYHKL MU, U K
rMNepakTMBHOCTU U Nepenpon3BOACTBY UMMYHHOM aKTUBaAL UM

Studies of human immune response among DINEH participants:

UccnepoBaHna ummyHHoro otseta cpeau DINEH yyacTHUKoOB:

Characterized immune cells

Onpeaennnun XxapakKTepucTMKM UMMYHHDbIX KN1€TOK

Measured inflammation, cytokine production

BblAn n3mepeHbl BocnaseHue U NpousBoACTBO LLUTOKUHOB

Described autoimmune processes, autoantibody production

XapaKTep130Bain ayTOMMMYHHbIe NPOLLEeCcCbl U NPOU3BOACTBO ayTO-aHTUTEN

Early markers, showing alterations in immune cell distribution and activity

Hawnu nepeble mapKepbl, NOKa3biBaA U3MEHEHUA B pacnpeaeneHnn MMMYHHbIX KNEeTOK U aKTUBHOCTHU
Immune biomarker analyses for 69 DINEH participants (out of 267 who gave blood and urine samples)

MpoBoannu aHanu3sbl UMMYHHbIX 6uomapkepoB y 69 DINEH yyacTtHuKoB (13 267, KOTOpble Aanun KPoBb U
Mmouy)



DiNEH Project Results: Pe3ynbratbl NnpoeKra
Flow cytometry measurements lpotouHasa uutomeTpmua MUsmepeHus

Lymphocyte subpopulations from whole blood samples
Cybnonynaunn nnmepouunToB U3 L,eI0U KpoBu

Becton Dickinson Simultest IMK Plus lymphocyte kit was
used

NconsoBanu Habop BekToH AuKuHcoH IMK pnsa
0AHOBpPEeMEHHOro obHapyxeHua ammepouunTos

6 cell populations were measured:
Bbiin n3amepeHbl 6 NONyAALUN KNETOK:

T cells (CD3+), T helpers (CD4+), T suppressors (CD8+);
T kKnetkn (CD3+), T-xennepobl (CD4+), T-cynpeccopbl (CD8+);

B cells (CD19+)

B knetku (CD19+)

HLA-DR+ cell activation in T cells

HLA-DR (neiikouuTapHbIii aHTUTEHbI) U aKTUBALMKU T-KNETKOK

B cells and other cell types; NK cells (CD3-
/CD16+/CD56+)

e B-Knetku u gpyrme Tunbl Knetok; NK-knetkm (CD3- / CD16 + /
CD56 +)

VYV VY VYV



DINEH Project Flow cytometry results| Pe3ynbratbl yutometpum 1

Immune impairment associated with U exposure
HapyweHue MMMYHHOMU CUCTEMDI, CBA3aHHOE C BO3AenCcTBMEeM ypaHa

CD3+T cells (in %) among DiNEH participants CD19+ B cells (in %) among DiNEH participants
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Immune function biomarker assessments
OyeHKu 6uo-mapKepos c8A3AHHbIX C UMMYHHbIMU PYHKUUAMU

In healthy immune system, T cells and B cells act
together, in the same direction B 3apoposoi
MMMYHHOI cucteme, T-KNeTKu n B-kKneTkun
AeACTBYIOT COBMECTHO, U B O4HOM HanpaB/ieHUn

Graph shows increased percentage of activated T
cells, decreased percentage of activated B cells

Ha anarpamme nokasaHo yBennMuyeHue
aKTUBMUPOBAHHbIX T-KNETOK, U CHUXKEHUe
aKTUBMPOBAHHbIX B-KNeToK

This decoupling of T cell and B cell activities suggests
altered immune response among this subset of
participants exposed to uranium wastes

3T0 pa3geneHue AeATe/IbHOCTU T-KNeTOK U
B-Kn1emokK NnoKa3blBaeT BO3MOXXHYIO UMMYHHYIO
peakuuio cpegm Tex y4aCTHUKOB, KOTOpble
noAaBepraanucb Bo3AeiCTBUIO YPaHOBbIX OTXOA0B

Can lead to lower production of protective
antibodies 3To Mmo}KeT NPUUMHATL CHUKEHUE
NPOM3BOACTBA 3aLUUTHDLIX AaHTUTEN



Metals in Unregulated Water Sources
Memannel 8 Hepez2ynupyemobix 8000-UCMOYHUKAX

Q Arsenic and uranium are two most frequent contaminants in unregulated
water sources  MbIWbAK U ypaH aenaomca 0ea Haubonee
pacnpocmpaHeHHbIX 3a2PA3HAIOWUX 8ewjecmaa 8 Hepez2ynupyemoix
UCMOYHUKax 800bl

O Unregulated water sources contributed vast majority of As and U intake
among DIiNEH participants [lModaensarowee 60n1bWUHCMBO MbIWbAKA U
ypaHa, Komoposie obHapyxcusanuce 8 yyuacmHukax DINEH, npuwau u3 amux
HepezynupyembiX UCMOYHUKOB 800bl

O Arsenic intake strongly associated with a biomarker of inflammation in the
cardiovascular system, oxLDL*, among DiNEH participants
MoznowjeHue MbIWbAKA NPOYHO accoyuupyemcs ¢ buo-mapkepom
socrnaseHus e cepoevyHo-cocyoucmou cucmeme u ¢ nossiweHuem JIMHI

O Uranium intake weakly associated with oxLDL; further biological
investigations needed [lMoeaoweHue ypaHa cnabo accoyuupyemcs ¢
JIMHI1; Heobxodumo danbHeliwee buosnozuyeckoe uccsiedosaHue

*oxLDL=oxidized low-density lipoprotein */I[1HIM =/lunonpomeurs! HU3Koii NAOMHOCMU



More UNM-SRIC Research Team Results
AonoNHUTENbHbIE BbIBOAbI HAWMUX UCCNeA0BaAHUN

We will discuss these during our face-to-face dialogue in Nov. 2014
Mbi 6yaem 3TK pe3ynbraTbl 06CyXKA4aTb BO BpeMA HALLMX JIMYHbIX BCTPeY B HoAbpe

Environmental Assessments
DKOJNOrM4YeCKkme oueHKHU

Water sampling results for 130 water sources
tested in DINEH study area

Pe3ynbTaTthl HaWwWmMx nccneaoBaHUM No
KayecTtBYy BoAbl B 130 pa3HbIX NCTOYHUKAX
Ha Tepputopun DINEH

Soil sampling for uranium, other metals

OT60p U aHanu3 Npob no4Bbl (ANS
oOHapyXeHus ypaHa u gpyrux metannoB)

Mine-waste characterizations for metals,
particle sizes

XapaKkTepuCTUKN OTXOA0B: NPUCYTCTBMUE
MeTasJsioB 1 pa3mep 4YacTul,

U solubility & transport in aqueous systems

PaCTBOpVIMOCTb n ABNXeHune ypaHa B
BOAHbLIX CUCTEeMaX

Risk mapping and risk communication
Kak noka3aTb pUCKM Ha KapTe U Kak pac-

NPOCTPaHATbL UH(opMaLMIO 06 3TUX pUcKax

Biological Assessments

Bbunonornyeckue oueHKU

>

>

>

Recent cardiovascular and immunological
assays

HoBble aHanu3bl cepaevyHO-COCYAUCTbIX U
WMMYHOJTOrM4eCcKux npoorem

Zinc intervention to stop or reverse arsenic
and uranium damage to DNA

Mcnonb3oBaHue UMHKA, YTOObI OCTAHOBUTL
unu ncnpasutb Bpea B [1HK oT Mbiwbsika n

ypaHa
Investigation of inhalation risks of metals
mixtures in mine wastes using animal models

MUccnepoBaHus PUCKOB OT BAbIXaHUA
MeTannoB U3 NIOPHOMNPOMbILWITIEHHbIX
oTXxoaoB, ucnosb3ysa moaennpoBaHue
PUCKOB B XUBOTHbIX

Metals occurrences in blood and urine of
pregnant mothers and newborn babies in
Navajo Birth Cohort Study

NosiBNneHue meTannoB B KPOBU N Mo4e Y
6epeMeHHbIX XXeHLWUH U HOBOPOXOEHHbIX—
Kak ObIyio OOHapy>XeHO B Haluem
nccnepoBsaHnu poxXageHuAa Hasaxo 33
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